Appendix 5b: Analysis of the 2005-2006 Striped Bass Coastwide Weight-at-Age

Prepared for the
Striped Bass Stock Assessment Sub-Committee
by
Linda S. Barker and Lisa Warner
Maryland DNR Fisheries Service

FINAL
September 7, 2007

Introduction

This report presents the results of the 2005-2006 update of the Atlantic coastwide weight-
at-age (WAA) analysis for striped bass. This analysis followed the procedure outlined in
“Analysis and Discussion of the 1998-2002 Striped Bass Coastwide Weight-at-Age”, prepared
for the Striped Bass Stock Assessment Sub-Committee meeting August 9 — 11, 2005 by Linda S.
Barker of Maryland DNR Fisheries Service. The data for these calculations were provided
through the annual compliance report’s catch-at-age (CAA) spreadsheet. This standardized
template has been in use since 2004.

Methods

It should be noted that although these calculations were performed exactly the same as
those in 2005, the equation provided in the 2005 document was incorrect. The coastwide WAA
was calculated as the ratio of (total weight of fish caught) to (total number of fish caught) for
each age.

Subsequent analyses were performed on the WAA for the individual state fishery elements.
WAA for a fishery element was calculated as the ratio of the total weight of fish harvested or
discarded by that fishery element to the total number of fish harvested or discarded by that
fishery element for each age. The following fishery elements were included in the calculation of
the 2005 and 2006 coastwide WAA:

Maine recreational harvest and discards,

New Hampshire recreational harvest and discards,

Massachusetts recreational harvest and discards and commercial harvest and discards,
Rhode Island recreational harvest and discards and commercial harvest and discards,
Connecticut recreational harvest and discards,

New York recreational catch and commercial landings,

New Jersey recreational harvest and discards,

Delaware recreational harvest and discards and commercial harvest and discards,
Maryland recreational harvest and discards and commercial harvest and discards,
PRFC recreational harvest and commercial harvest,

Virginia recreational harvest and discards and commercial harvest and discards, and
North Carolina recreational harvest and discards and commercial harvest and discards.
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Results and Discussion

Summary information for the coastwide CAA and WAA are shown in the attached tables
and figures. Tables 1 - 4 provide the values used in the calculation of coastwide WAA — the total
catch at age, the total weight of catch at age, and the ratio WAA value. The 2006 and 2005
coastwide values are provided in both pounds (Tables 1 and 3) and kilograms (Tables 2 and 4).
The distributions of the 2005 and 2006 coastwide mean CAA are presented in both numbers of
fish (Fig 1) and pounds (Fig 2). The distributions of the 2005 and 2006 coastwide mean WAA
are presented in both pounds (Fig 3) and kg (Fig 4).

The WAA time series is provided in Table 5, but the 2003 and 2004 values are missing.

These values need to be checked and updated and will be added later.
The 2005 and 2006 fishery-based tables demonstrate details of analysis. The coastwide CAA is
divided into the fishery elements (recreational harvest, recreational discards, and commercial
harvest in each state) in Tables 6A and 6B (numbers of fish) and Tables 7A and 7B (pounds of
fish). Commercial discard data were not included in this analysis. Tables 8A and 8B present the
proportional contribution of each fishery element to the coastwide CAA in 2006 and 2005.

The 2006 coastwide CAA by fishery (Table 8A) shows a shift in the proportional
contribution to the coastwide catch at approximately age 6. The catch of younger fish (ages 2-6)
was dominated by recreational discards. The ranges of contribution to the coastwide catch for
ages 2-6 were: MD (2-51%), VA (0-36%), MA (14-25%) and ME (9-18%). The range in
recreational harvest of the Bay states was also significant: MD (0-17%) and VA (0-14%). MD’s
commercial harvest (8-24%) was the third significant contributor to the catch for the younger
ages. The catch of older fish (ages 6+) was dominated by recreational harvest. Most of the
recreational harvest at each of the older ages was in the northern states: MA (13-18%), NY and
NJ (both 10-13%) and CT (8-10%). The exception was MD (8-26%). 2005 numbers are shown
in Table §B.

These shifts in proportional contribution to the coastwide catch show a differential effect
on the coastwide WAA. This emphasizes the importance of the accuracy of age assignments and
age-length keys (ALK) among the states. In addition, some states use the ALK from a
neighboring state, so the coastwide effect of those states’ information is compounded. The tools
and information supplied by MD, MA, NY and NJ account for the greatest overall contribution
to the WAA calculations.

Figures 5A-5L show mean WAA (2-13+ years) by state and fishery element. These
figures clearly show that most fisheries reported similar WAA for each age, but there were
exceptions. Some fishery values were not biologically reasonable (Appendix A). Because the
growth equations supplied in the state spreadsheets indicated that striped bass all along the coast
are growing at similar rates, these outliers indicate possible age-related errors.

There was an apparent difference in WAA for coastal and Chesapeake Bay states in 2005
and 2006, but this did not appear to be a biological difference. 2006 WAA show wide ranges
among the younger ages: age 3 (1.4 — 4.8 Ibs., Figure 5B), age 4 (1.9 - 10.2 Ibs., Figure 5C) and
age 5 (3.1 - 11.1 Ibs., Figure 5D), between states and years. This does not appear to be due to an
actual difference in growth rates (i.e., females on the coast growing much faster) because growth
curves indicate similar growth patterns between all states. A specific example using age 4 fish in
2006 illustrates the difference: mean weight of a NY recreational harvest fish is 10 lbs., while a
ME fish of the same age weighs 2.9 lbs., and a fish from MD or VA weighs approximately 2.5
Ibs. (Figure 5C). A comparison was made of coastal ALKs for recreational discards against the
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MD spring ALK. The MD spring ALK should represent the complete stock on the spawning
ground and should therefore contain the majority of the coastal fish. The WAA for DE, CT, NY
and NJ were shifted outside of the MD minimum and maximum values for younger ages. While
the young females are not encountered on the MD spawning grounds, they are sampled during a
spring/early summer recreational creel survey. Mean WAAs from these data are much lower
than those seen on the coast. Again, since each state’s growth curves show similar patterns,
these large differences in mean weight at age may be due to ageing error and should be further
evaluated to provide an explanation of the differences between states.

These differences in WAA among fisheries prompted further investigation into the
compliance report spreadsheets. Several errors were discovered in age-length keys and cell
entries that required adjustment. Even after these corrections, the final results indicate that there
may be some effects from ageing errors. See Appendix A for further details.
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Table 5. 1982-2006 striped bass Atlantic coastwide weights at age (kg) time series (less 2003 and
2004).

Year Age
1 2 3 4 5 6 7 8 9 10 11 12 13+

1982 0.1 0.6 1.1 1.5 24 3.7 4.8 5.8 6.2 8.7 10.8  11.2 14.0
1983 0.2 0.6 0.9 1.4 24 3.3 3.8 54 6.0 8.1 9.6 104 11.1
1984 0.2 0.6 1.7 1.6 2.7 34 5.1 5.7 6.8 7.8 8.4 127 124
1985 0.1 0.6 1.1 1.7 2.2 3.6 4.9 5.5 6.8 7.4 9.0 10.7 139
1986 0.1 0.6 1.3 24 24 3.1 4.0 5.0 54 6.1 7.8 9.2 12.8
1987 0.2 0.8 1.4 2.1 2.5 2.9 3.6 4.7 5.5 6.5 7.8 9.8 13.2
1988 0.3 0.9 1.1 2.0 3.1 4.0 4.4 4.7 52 5.6 8.6 104 133
1989 0.2 0.8 1.2 22 3.1 4.5 54 6.2 6.0 8.7 8.9 9.7 13.4
1990 0.1 0.9 1.1 2.1 24 3.8 4.9 6.0 5.7 6.0 7.4 9.1 12.6
1991 0.2 0.9 1.3 2.2 2.6 32 4.8 5.6 6.5 6.2 9.5 8.3 14.2
1992 0.1 0.7 1.3 1.9 2.8 3.7 4.9 5.8 7.0 8.2 9.8 124 14.0
1993 0.1 0.8 1.3 2.0 2.8 3.6 4.8 6.1 7.0 8.0 9.5 10.8 146
1994 0.2 1.1 1.7 2.2 29 3.5 4.9 6.2 6.8 7.5 9.7 10.7 127
1995 0.3 0.7 1.3 2.2 2.8 3.7 5.4 6.2 7.3 8.9 7.6 9.7 16.7
1996 0.1 1.0 1.5 23 32 4.5 6.4 7.1 7.8 9.2 9.3 10.1  13.7
1997 0.1 0.6 1.2 2.5 2.8 3.6 4.5 5.1 6.7 9.2 9.9 102 148
1998 0.4 0.8 1.2 1.6 2.2 2.9 4.7 5.7 6.8 7.0 7.8 9.9 11.9
1999 0.6 0.9 1.1 1.4 1.9 2.5 34 5.0 6.6 7.8 8.7 9.8 12.0
2000 0.4 0.6 1.1 1.5 2.0 2.8 3.9 5.1 7.1 7.4 9.7 10.7  13.6
2001 0.2 0.4 1.1 1.8 22 32 4.1 5.0 6.4 7.8 8.6 8.3 10.9
2002 0.1 0.3 1.1 1.5 2.2 32 4.2 55 6.0 7.6 9.1 9.7 11.5
2005 0.1 .6 1.0 1.6 2.2 32 4.0 5.6 6.2 6.7 8.0 8.9 11.7
2006 0.2 5 .8 1.3 2.0 2.8 4.1 4.9 6.2 7.0 8.1 9.0 11.1
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Appendix 5b Figures

Number of Fish 2005-2006

@ Total Harvest (Fish) 2006 m Total Catch (Fish) 2005
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Figure 1. 2005-2006 Atlantic coastwide mean catch-at-age in numbers of striped bass.

Catch at age in Pounds of Striped Bass 2005-2006
@ Total Wt. (Lbs.) 2006 m Total Wt. (Lbs.) 2005
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Figure 2. 2005-2006 Atlantic coastwide mean catch-at-age in pounds of striped bass.
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Mean WAA 2005-2006 in Pounds

mWAA (Lbs.) 2006 mWAA (Lbs.) 2005
30

25

20

15

10

13+

Figure 3. 2005 and 2006 Atlantic coastwide mean weight-at-age in pounds.

Mean WAA 2005-2006 in Kgs.
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Figure 4. 2005 and 2006 Atlantic coastwide mean weight-at-age in kilograms.
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Appendix 5b Appendix

Problems encountered in this analysis

Lisa Warner, a striped bass biologist with extensive experience with striped bass biology
and working with age-length keys, performed these calculations. Several problems were found
with the compliance report spreadsheets that required adjustment before accurate WAA
calculations could be performed.

General Comments

1. Apparent difference in weights at age between states, and Bay and coast needs to be
further investigated. Weights range in younger ages — age 3 ranged from 1.4 lbs to 4.8 lbs., age 4
ranged from 1.9-10.2 Ibs. and age 5 ranged from 3.1-11.1 Ibs... Is it a biological difference — i.e.
females on the coast grow really, really fast (age length keys contained 28 age 4 fish)? Growth
curves from annual compliance reports indicate similar growth patterns between all states,
therefore differences may stem from ageing error.

2. Data standardization — we need to utilize standard units for the compliance report.

For example, data was in kg and pounds; total length and fork length.
Care needs to be taken to make sure there are no missing formulas or ages, especially when
length groups have been collapsed. Maybe a template with locked cells would help.

3. The summary page in the compliance report needs to be re-evaluated. The way it is
currently set up makes it extremely easy to make an error in the statewide summary due to sum
product errors, making it unusable.( Example- ages 1-3 below) It might be easier to omit this step
and save the weighting for the coastal WAA process and not have these state combined fisheries
WAA. Unless there are mean weights in every cell of each age for each fishery, the weighted
mean weight at age for the state will be incorrect

Fishery: |Total # |Total wt Mean weight at age
0 1 2 3 4 5 6 7] 8 9 10| 1" 12|
RecHanvest| 310441| 4768272 - - - - 1021 10.30] 11.24] 1241 15.61 1942 20.60| 24N 24.36
Comm 73528 683446 - - - 483 591 6.48 749 8.75 10.28] 11.60) 13.67| 14.21 1345
Rec Discard 142027 542461 - 0.50| 1.14 1.98] 349 461 5.85| 6.76) 9.33| 11.95) 12.99 15.72 15.31
TOTAL 525006  5999179\wt'd by wt 0.00] 0.05 0.10} 0.73 911 9.3 10.33| 11.48] 14.44] 17.84] 19.12] 22.85| 229
wid by # 0.00| 0.14 0.31 121 7.79 823 9.26| 10.37] 13.18] 16.31 17.57| 2093 20.39
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